In natural ecosystems, hydrogenophilic methanogens or sulfate reducers maintain the low partial pressure of hydrogen necessary for significant acetogenesis from alcohols and organic acids (1, 9, 15) . Interspecies hydrogen transfer also occurs between hydrolytic or fermentative bacteria and methanogens. Literature on stable associations between carbohydrate fermenters and hydrogen utilizers is well documented in both the mesophilic (6, 7, 11) and the thermophilic range (14) . In one case (3) , it was demonstrated that the methanogen suppressed hydrogen toxicity toward Clostridium cellobioparum. More frequently, interspecies hydrogen transfer induces a metabolic shift of fermentative bacteria to the production of acetate instead of more reduced compounds (ethanol, lactate).
Acetogenium kivui is a homoacetogenic, thermophilic anaerobic bacterium with an optimum pH at 6.0 to 6.2 (8) . This organism not only oxidizes hydrogen, but also performs homoacetogenic fermentation of glucose and fructose, but not of cellobiose and cellodextrins. In this paper, we report the direct cellulose conversion to acetate by the coculture of this anaerobic thermophilic organism and Clostridium thermocellum at pH 6.8. This pH was chosen because it allows the growth of the two bacteria in spite of decreased growth rates.
A. kivui LKT-1, kindly supplied by J. A. Leigh, and C. thermocellum strain TC11 (8a) were used. Cultures were grown under pH control at 65°C in 1.5-liter fermentors. CBBM medium (16) Hydrogen consumption by A. kivui resulted in a quasicomplete shift of catabolic pathway of C. thermocellum to acetate synthesis, as already shown in the case of coculture with Methanobacterium thermoautotrophicum (14) . The better ATP gain accounted for a better growth rate and an increase of cellulose degradation rate (up 30%). In contrast, cellulose fermentation by cocultures of C. thermocellum and Clostridium thermoaceticum (13) led to a very low yield of acetate (0.5 to 0.7 mol of acetate per mol of cellulose degraded) because C. thermoaceticum is unable to utilize hydrogen (2) .
The results of cocultures between C. thermocellum and A. kivui show that stable associations can perform a direct homoacetogenic fermentation of cellulose. This suggests that homoacetogenic organisms could have a significant role in thermophilic, slightly acidic anaerobic ecosystems where hydrogenophilic methanogens may be partially inhibited. However, in neutral environments such as thermophilic digestors, the possible occurrence of homoacetogens with optimal growth around pH 7.0 and active in carbohydrate degradation remains to be investigated. This work was supported by a grant from the Agence Francaise pour la Maitrise de l'Energie.
